What is claimed is : 



1. A selective reduction type high temperatur/ superconductor 
characterized in that the high temperature superconductor has a portion 
of its constituent elements selectively reduceo/ whereby it has a 
superconducting layer thereof doped with positives holes. 
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2. A selective reduction type high temperature superconductor 
as set forth in claim 1, characterized in tnat said high temperature 
10 superconductor has a portion of its cons/ituent elements selectively 
reduced whereby there are formed in superconducting layers a first and 
a second region doped overly and dopecj' optimally with superconducting 
carriers, respectively. 

15 3. A selective reduction type high temperature superconductor 

as set forth in claim l/6rclarai 2, characterized in that said high 
temperature superconductor h/s a portion of its constituent elements 
selectively reducecr whereby the superconductor as a whole has a 
superconducting carrier concentration such that it is held doped overly 

20 or doped optimally with superconducting carriers. 

u \ ' 

4. A selective reduction type high temperature superconductor 
as set forth in claim/l, claim 2 or claim 3, characterized in that said 
superconductor has>on each of an upper and a lower surface of a unit cell 
25 thereof a charge >supply layer having each of a portion of Cu atoms 
substituted with/a selectively reducible atom. 



5. A selective reduction type high temperature superconductor 
as set forth/in claim 1, claim 2 or claim-3, characterized in that said 
30 superconducting layers have an upper and a lower surface constituted 
by a CuO/ surface of 5-coordination and a surface other than the upper 
and lower constituted by a Cu0 2 surface of 4-coordination. 
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6. A selective reduction type high temperaturer superconductor 
as set forth in claim 1, claim 2 or claim 3, characterize/! in that it is made 
of a (Cu, M) family high temperature superconducting material that can 
be described by composition formula: 

Cu 1 . x M x (Ba 1 . y Sr y ) 2 Ca 1 . 2 L z ) n . l Cu I1 0 2n+ 4-, 
where M represents ions of one or more polyvalent metallic elements 
selected from the class which consists of Tl, Bi, Pb, In, Ga, Sn, Ti, V, Cr, 
Mn, Fe, Co, Ni, Zr, Nb, Mo, W, Re and Os;/L\ represents one or more 
elements selected from the class which /onsists of Mg and alkaline 
metallic elements; OS x ^ 1.0; Ogyg 0^w^4; and l^n 

^16. 
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7. A selective reduct/on type high temperature 
15 superconductor as set /fortnNii/ claim 1, claim 2 or claim 3, 
characterized in that it/is made di a (Cu, Tl) family high temperature 
superconducting material] tha/ can be described by composition 
formula: 

Cu 1 . x Tl x (Ba 1 . y SrV^Ca 1 /L z ) n . 1 Cu n 0 2n+4 ., 
20 where L represents one or more elements selected from the class 
which consists of Mg andr alkaline metallic elements; 0^ x ^ 1.0; 0 
<; y ^ 1 ; 0 ^ z ^ 1 ; 0^wS4; and l^ng 16. 



8. A selective reduction type high temperature 
25 superconductor as /set forth in claim 1, claim 2 or claim 3, 
characterized in tbat it is made of a (Cu, Tl) family high temperature 
superconducting /material that can be described by composition 
formula: 

Cu 1 . x Tl x (?ba 1 . y Sr y ) 2 (Ca 1 . z L z ) 2 Cu30 1 o.w 
30 where L represents one or more elements selected from the class 

which consists of Mg and alkaline metallic elements; 0^ x ^ 1.0; 0 
^y^ 1; 0</z^ 1; and 0^ w^ 4. 
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9. A selective reduction type hieK temperature 
superconductor as set forth in claim 1, claiin 2 or claim 3, 
characterized in that it is made of a / high temperature 
superconducting material that can be described by composition 
formula: 

Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 (Ca 1 . 2 L 2 ) 3 Cu 4 0 12 ., 
where L represents one or more elements selected from the class 
which consists of Mg and alkaline metallic elements; 0^ x ^1.0; 0 
g y ^l;0^zgl;and0gw^4. 
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10. A selective reduction type high temperature 
superconductor as set fertiKin any one of claims 1 to 9, characterized 
in that the concentration, of superconducting carriers is adjusted by 
selective reduction/or by vary/ng (increasing or decreasing) oxygen 
concentration. ( y 



11. A selectiv/e reduction type high temperature 
superconductor as set fprth in claim 6, characterized in that it is a 
20 selectively over-dopeo/ type or a selectively optimum-doped type, 
high temperature superconductor in which n is any one of 3, 4, 5, 6 
and 7. 
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12. A /selective reduction type high temperature 
superconductor/ as set forth in any one of claims 1 to 11, 
characterized in that selective reduction causes said substitutional 
ions in a said/charge supply layer to receive electrons in their outer 
shell orbits/ thereby providing holes in the Cu0 2 surface of 5- 
coordinatiq/i of a said superconducting layer. 

A selective reduction type high temperature 
superconductor as set forth in any one of claims 1 to 12, characterized 
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in that it has a superconducting anisotropy of not grea/er than 10, and a 
coherence distance of not less than 3 angstroms. 
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14. A selective reduction type/ high temperature 
5 superconductor as set forth in any one of claims 1 to 13, characterized 
in that said selective reduction transforms itfs natural superconducting 
wave function that is of a d-wave to a wav/ function of a (d + is) wave 
that has also a property of an s-wave. 

10 15. A method of making a/ selective reduction type high 

temperature superconductor, characterized in that it comprises the 
steps of: 

preparing a high temperature superconductor, and 
heat-treating thjr^repa/ed high temperature superconductor in 
15 a reducing atmospheres 

16. A me4hc/d • .of/making a selective reduction type high 
temperature superconductor, comprising the steps of: 

using an amorphous film as a precursor of high temperature 
20 superconductor; 

causing the amorphous film to grow epitaxially by amorphous 
phase epitaxy; and 

heat-treatirfg in a low oxygen, reducing atmosphere the 
amorphous film th/t has grown epitaxially. 

25 

17. A Anethod of making a selective reduction type high 
temperature superconductor, comprising the steps of: 

causwig added constituent elements to develop their self- 
forming effect; and 

30 causing the high temperature superconductor to grow 

epitaxially by the self-forming effect. 
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18. A method of making a selective redaction type high 
temperature superconductor as set forth in any one/of claims 15 to 18, 
characterized in that it is applicable to making a (Cxi, M) family selective 
reduction type high temperature superconductor expressed by 
composition formula: / 

Cu 1 . x M x (Ba 1 . y Sr y ) 2 Ca 1 . z LJ n . 1 Cu n 0 2n+4 . w / 
where M represents ions of one or more polyvalent metallic elements 
selected from the class which consists of TV, Bi, Pb, In, Ga, Sn, Ti, V, Cr, 
Mn, Fe, Co, Ni, Zr, Nb, Mo, W, Re and JDs; L represents one or more 
elements selected from the class whi/h consists of Mg and alkaline 
metallic elements; 0^ x g 1.0; O^ySl; O^z^l; 0^w^4; and l^n 
S16. 7 

19. A method of makirig a selective reduction type high 
temperature superconductor as/set forth in any one of claims 15 to 17, 
characterized in that i-tis applicable to making a (Cu, Tl) family 
selective reduction type y&i&h temperature superconductor expressed 
by composition formula/ 

Cu 1 . x Tl x (Bi^^Vca 1 . z L 2 ) n . 1 Cu n 0 2n+4 . w 
where L represents one or more elements selected from the class 
which consists of Mg ,and alkaline metallic elements; 0^ x ^ 1.0; 0 
gygl;0^zgl; 0</4^4; and 1 ^ 16. 

20. A met/nod of making a selective reduction type high 
temperature superconductor as set forth in any one of claims 15 to 17, 
characterized inf that it is applicable to making a (Cu, Tl) family 
selective reduction type high temperature superconductor expressed 
by composition formula: 

Cu 1 .Jri x (Ba 1 . y Sr y ) 2 (Ca 1 . z L z )2Cu 3 O 10 . w 
where L represents one or more elements selected from the class 
which consists of Mg and alkaline metallic elements; 0^ x ^ 1.0; 0 

< Tr < 1 • a < v < 1 * i»r>H n< w < 



21. A method of making A selective reduction type high 
temperature superconductor as set/forth in any one of claims 15 to 17, 
characterized in that it is applicable to making a selective reduction 
type high temperature ^up^/conductor expressed by composition 
formula: j y/\^ 

Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 (c/. z L z ) 3 Cu 4 0 12 . w 
where L represents one or more elements selected from the class which 
consists of Mg and alkaline metallic elements; 0^ x ^ 1.0; O^ySl; 0 
^z^l; and 0^w^4./ 



